Therapeutic single-dose mirtazapine-induced symptomatic bradycardia: a case report Cardiotoxicity is an important adverse effect of some psychotropic drugs. However, cardiac side effects with mirtazapine, which is used for an effective treatment of depression and anxiety, are rare.
the patient was followed up with a heart rate of 33 beats per minute, blood pressure arterial 80/50mmHg and a temperature of 36.1°C. 0.5mg atropine IV and theophylline inhaler were administered and cardiology consultation was requested. After atropine and theophylline administration, the heart rate was 48 beats/min in the second ECG. To the best of our knowledge, it is the first bradycardia developed after mirtazapine use in the literature. Bradycardia has been resolved after the half-life of mirtazapine has passed (37 hours for women). The initial heart rate of our patient was within normal limits prior to mirtazapine administration. There was no reason to explain bradycardia, we think that symptomatic bradycardine is caused by mirtazapine. In conclusion, this case report suggests that mirtazapine may cause bradycardia in patients. Risk 
INTRODUCTION
O ver the past years, there has been a large increase in the number of patients prescribed antidepressants and the occurrence of side effects due to antidepressant use. Side effects of antidepressants can increase after discontinuation and be treatment resistant; for that reason, it is crucial to take into account possible side effects when choosing an antidepressant (1, 2) . Mild and transient side effects are more frequent than lethal or irreversible ones (1) . Antidepressants may involve a wide range of serious cardiovascular side effects such as brady-or tachycardia and hypo-or hypertension (3, 4) . Among these side effects, bradycardia, which can be defined by a heart rate of 60 beats per minute or less, is thought to be uncommon but dangerous (5) . As bradycardia can lead to cardiac arrest, it is important to know that bradycardia may present as a medical emergency and hospitalization might be needed for follow up (5) .
A s a n a n t i d e p r e s s a n t w i t h a u n i q u e psychopharmacological mechanism, mirtazapine is used effectively in the treatment of depression and anxiety (6, 7) . As is the case for any antidepressant, there is a potential for side effects with each use. Most frequently reported side effects of mirtazapine are sedation and weight gain (6) . Other side effects are the occurrence of increased appetite, headache, and postural hypotension (8) . In clinical practice, mirtazapine seems to offer real advantages over other antidepressants used, with fewer adverse drug reactions and important side effects, a lack of cardiotoxicity, and overall safety (7, 8) . Cardiovascular side effects can be an important adverse effect of antidepressant drugs, but mirtazapine has no cardiotoxic potential, and no study found in the literature has shown any mirtazapine-associated cardiovascular side effects.
As far as we know, there are no published reports of bradycardia as a result of using only mirtazapine. We describe a unique case of symptomatic bradycardia in a middle-aged female patient who had been taking a single dose of 30mg of mirtazapine.
CASE
A 48-year-old woman, single, university graduate, presented at the psychiatry clinic showing depressive symptoms. Her recurrent complaints were insomnia, hopelessness, crying attacks, reluctance, restlessness, and difficulty to concentrate over the last few months. There was no psychiatric disease in her personal background and she had no psychiatric or nonpsychiatric medication. Her own and her family history were also negative for substance use, alcohol, and smoking. The scores for the Hamilton Anxiety Rating Scale and the Hamilton Depression Rating Scale were 26 and 34, respectively. According to Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5) criteria, she was diagnosed with major depressive disorder and prescribed mirtazapine 30mg/day. Thirty minutes after she had used a single dose of 30mg of mirtazapine, she was brought by ambulance to our emergency department with syncope, nausea, and vomiting. In the emergency room, she was examined. Routine blood tests and electrocardiogram (ECG) were performed and she was monitored. On examination, the patient was alert, with a heart rate of 33 beats/min, arterial tension 80/50mmHg, 12 breaths/min, and a temperature of 36.1°C. Her neurologic, chest, and abdominal examinations and blood tests were normal. There was no symptom of any allergic reaction. As stated, her medical history included no prior diagnosis of bradycardia or any other cardiovascular disease. Half a mg of intravenous atropine and theophylline inhaler were administered and the cardiology department was consulted. On cardiovascular examination, the patient had normal heart sounds, normal peripheral pulses, normal jugular venous pressure, and no additional sounds or murmurs. In the examination by 12-lead first ECG, sinus bradycardia (33 beats/min), QT 440msec, and QTc 364msec were recorded. The heart rate was 48 beats/min in the second ECG after being administered atropine and theophylline. During six hours of follow-up, her heart rate varied from 48 to 53 beats/min on cardiac monitoring. It was decided that the patient be hospitalized and followed up in the cardiology clinic. Bradycardia resolved within 36 hours after mirtazapine administration. Cardiovascular examinations including ECG, treadmill exercise electrocardiography, and echocardiogram showed no abnormalities. According to the Naranjo algorithm for the evaluation of adverse effects, it was found to be probable that the adverse reaction causing bradycardia was induced by mirtazapine: 5-8=probable drug advers effects were identified. The patient was discharged with a heart rate of 70 beats/min two days after hospitalization. Mirtazapine was stopped and venlafaxine 75mg/day started. The patient's complaints did not return in control examinations.
The patient gave us a full written consent to publish this case report that was signed and dated in front of witnesses.
DISCUSSION
As far as we know, the present case is the first one in the literature reporting bradycardia in a female after taking a single dose of mirtazapine. The bradycardia resolved after a period corresponding to the half-life of mirtazapine, which is 37 hours for females on average. Our patient's baseline heart rate had been within normal limits before the administration of mirtazapine. She had no medical conditions to explain bradycardia; therefore, we think that mirtazapine was the cause of her symptomatic bradycardia. It has been reported previously that antidepressants can induce bradycardia in susceptible patients. The reports have described episodes of bradycardia associated with the use of antidepressants such as escitalopram (9) , citalopram (10,11), fluoxetine (12, 13) , paroxetine (14) , and mianserin (15, 16) .
Mirtazapine, which is a noradrenergic and specific serotonergic antidepressant (NaSSA), increases noradrenaline and serotonin release by blocking presynaptic α-2 autoreceptors and heteroreceptors (6, 17) . It is also a potent antagonist of postsynaptic 5-HT2 and 5-HT3 receptors and has only a weak affinity for 5-HT1 receptors and very weak muscarinic, anticholinergic, and histamine-antagonist properties (6, 18) . For that reason, mirtazapine directly increases norepinephrine release and indirectly serotonin release in the central and peripheral nervous system (6, 17) . The mechanism of mirtazapine-related bradycardia is still not fully understood. There are several hypotheses that endeavor to clarify the mechanism of this relationship. In our case, the most likely mechanism for this condition is that the central effects of 5-HT can cause vagal-mediated bradycardia or tachycardia by activation of 5-HT1A and 5-HT2 receptors (19) . Since mirtazapine possesses 5-HT affinity, this can induce bradycardia (19) . Another hypothesis is that this side effect could occur as a result of mirtazapine's antagonist action on the presynaptic α-2 autoreceptors and heteroreceptors (18) . On the other hand, one needs to keep in mind a certain predisposition to mirtazapine or nontherapeutic component hypersensitivity.
The limitations of this report include the absence of measurement of mirtazapine in plasma, electrophysiological studies, and not repeating the administration of mirtazapine for observation; however, these examinations were not practicable in the clinical setting.
In conclusion, this case report suggests that mirtazapine may induce bradycardia. The risk factors for mirtazapine-induced bradycardia are unknown. Although bradycardia may not induce any clinical results in most patients, clinicians should be aware of the risk and perform clinical ECG monitoring, particularly in patients with a known underlying heart 
